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         This is a closed book exam. There are 6 questions, all of which should be
         attempted. Marks are as shown, and total 180. (One mark per minute.)
         
         Question 1 ( 30 marks)
         
         The City of S****** is interested in a computer system to help in
         fixing the potholes that appear in its roads every spring. The system must
         be able to store the location and properties of potholes as they are
         reported by City crews or the general public, plan the efficient repair of
         the potholes including the dispatch of repair crews and associated
         materials, and record each repair. Assume that no existing City systems
         can be of assistance to this project.
         
         
         Part a) (15 marks)
         Define the various tasks you would perform during the
         requirements analysis activity for this project.
         
         Part b) (15 marks)
         Making reasonable assumptions about the findings of the
         requirements analysis, and remembering the basic principles of
         good specification, write a specification for a pothole
         management system.
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         Question 2 (20 marks)
         
         
         A program that makes complex engineering calculations was developed in
         the late 60's. It is still vital to your firm. The program consists of
         300,000 LOC and requires extensive annual maintenance. After collecting
         ~data for three years, you have found that around 10,000 LOC are modified
         each year, primarily caused by the need to match changing hardware and
         network systems, and to meet new user requirements. The average cost to
         maintain one LOC for the last three years has increased from $45 per LOC
         to $64 per LOC. A re-engineered version of the program can be developed
         using 175,000 LOC and taking 18 months. New software costs $25 per
         LOC.
         
         Part a) (5 marks)
         Line of Code (LOC) has been widely used both as a measure of
         program size and of programmer productivity. Why has it
         survived so long?
         
         Part b) (5 marks)
         What can an organization do to improve the reliability of
         metrics that use LOC?
         
         Part c) (10 marks)
         Analyse the situation described and conclude whether you should
         develop the re-engineered program.

         
         
         
         
         
         
         
         
         Question 3 (50 marks in total, 5 marks per part)

         

         

         Give brief definitions or descriptions of the following terms or

         phrases as used in Pressman. Where possible give examples.

         a ) Function point analysis

         b ) COCOMO

         c ) Risk referent level

         d ) Ward and Mellor extensions

         e ) An object

         f ) The Z language

         g ) Defect amplification model

         h ) McCabe's complexity metric

         i ) Equivalence partitioning

         j) Software configuration item


         
         
         Question 4 (30 marks)
         
         
         Given the following description of an automatic teller machine: The user
         puts his or her card into a slot, enters a four-digit personal identification
         number and then can perform the following operations on up to four
         different accounts: deposit any amount, withdraw up to $200 (the account
         may not be overdrawn), determine the account balance, or transfer funds
         between any two accounts. The card contains the customer number which
         must be checked against the personal identification number. For deposit,
         a slot opens to receive an envelope. There is no limit to the number of
         transactions that can be performed in sequence for a single customer. A
         record is printed after each transaction.
         
         
         Part a) (20 marks)
         Design conventional software for this system showing two
         levels of abstraction, and promoting cohesion while minimizing
         coupling. For this part, ignore error-handling.
         
         
         Part b) (10 marks)
         Add the necessary modules to perform error-handling.
         
         
         
         Question 5 (20 marks)
         
         Industry statistics suggest that a high percentage of all software product
         firms in North America are very small, that is they have less than 10
         employees. On the basis of your experiences with the process of software
         development in this class, answer the following questions.
         
         Part a) (10 marks)
         Summarize the economies and diseconomies of scale associated
         with software product development. List five factors that
         benefit large firms and five that benefit small firms.
         
         
         Part b) (5 marks)
         What must a large firm do to ensure the quality of its products?
         
         
         Part c) (5 marks)
         What can a small firm do to ensure the quality of its products?

         
         
         Question 6 (30 marks)
         
         This question is concerned with HyperCard as a development medium.
         
         
         Part a) (5 marks)
         Why was HyperCard selected as a suitable vehicle for teaching
         the principles of Software Engineering?
         
         
         Part b) (5 marks)
         What is a message and how are messages handled?
         
         
         Part c) (10 marks)
         Write a handler to accomplish the following: Given two field
         names fieldName1 and fieldName2, compare them to determine
         if the text in them is identical. If so write a suitable message,
         if not the indicate the lines where they differ.
         
         Part d) (10 marks)
         How would you create a card that can function as a simple
         calculator? Assume it has buttons that are called Zero, One,
         Two etc to Nine, and Add, Subtract, Multiply and Divide, and a
         field called Display.
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